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Rapeseed isa lypical sight in the Rhén (CC Lutz Moller)

Maintaining quality of life in rural areas

Rhon (Germany)

The biosphere reserve manages to keep social struc-
tures intact in this rural part of Germany. It organizes
local supply chains, offers advice on local biomass or
on non-conflictural biogas production. Recently, it has
established an online carpool for the region.



The biosphere reserve Rhon, designa-
ted by UNESCO in 1991, is located
very centrally in Germany, covering
185,000 hectares. The rather isolated
location on the former East-West bor-
der and the firmly rooted agricultural
traditions have led to an intact cultural
landscape. The Rhon is special in

that traditional human use has kept
the hilly ranges open, leading to the
tourist slogan ‘land of open distances’.

The predominant occupation of the
160,000 inhabitants is farming and
handicraft. A representative enquiry
published in 2011 demonstrated that
91 percent of the population are proud
of the biosphere reserve. 89 percent

Commuter waiting for his driver (© BR Rhon)

directly associate the Rhon with it.
Most inhabitants perceive the bios-
phere reserve as a benefit and as an ex-
ample for other regions. An important
reason for this is the establishment of
local supply chains and the successful
marketing of regional products, crea-

ting real income.

Today there are also many flagship
projects related to climate change in
the Rhon. At the district level, rene-
wable energy concepts target energy
supply and demand. Local biomass
networks for both electricity and heat
have been created, just as local co-
operatives on photovoltaic energy and
biogas. The biosphere reserve offers
advisory service for these networks,
and to businesses, municipalities and
private households on energy efficien-
cy, especially on insulating buildings.
A focus is on non-conflictual rene-
wables such as rape-oil and biogas
production from agricultural residues.
The use of renewable energies has
risen significantly over the past 5-10
years, mostly due to attractive feed-in
tariffs in the national electric grid. Yet,
the advice from the biosphere reserve
accelerates this trend. In education,
school curricula now include the
issue of climate change. In the field of
adaptation, non-natural conifer forests
have been converted to broad-leaf
woodlands, farms pass on to organic
farming and bogs are restored.

A particularly interesting project is an
internet-based carpool. While agencies
for arranging lifts are well established
for trips between German cities, there
have been no offers for rural areas.
Most people tend to commute from
village to village every day with their
individual cars. Through the new sim-
ple and cost free agency, commuters
and travellers now have the opportu-
nity of halving their traffic greenhouse
gas emissions with a mouse click.
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Monarch butterfiles (Flickr CC Glenn Franco Simmons)

Global species migration and global change

Mariposa Monarca (Mexico)

The biosphere reserve preserves the pine-fir forest eco-
system critical for the survival of the Monarch Butterfly,
since only this forest type provides the microclimatic
conditions that give shelter from frost and winter rains.
Climate change is beginning to change all that.




The Mariposa Monarca biosphere
reserve, designated in 2006, is located
in the extreme South of the Mexican
plateau. Mountain ranges and hills
cover three quarters of the surface of
56,000 hectares; the vegetation con-
sists of several forest types, dominated
by firs, pines, oaks and cedars.

Every autumn the migratory Monarch
butterfly travels about 4,500 kilo-
metres from Canada and the United
States to arrive at its winter habitat

in Mexico in November, one of the
most amazing natural phenomena on

carth. Here, millions of butterflies stay

They fill the sky (Flickr CC Pablo Leautaud)

for 5 months. The conservation of the
pine-fir forest ecosystem is critical for
the survival of the Monarch Butterfly,
since only this forest type provides
the microclimatic conditions that give
shelter from frost and winter rains.

Climate change is most likely felt
substantially already today in the area.
Atypical rainfall and droughts have
led to forest pests, floods and land-
slides in 2009 and 2010. At present,
several projects address conserving the
migratory species in times of climate
change, foremost through improving
scientific understanding and moni-
toring: At the hibernation sites, the
microclimate, the soils, the butterflies’
magnetoreception and their genetic
variety are analysed; the firs, the pines
and the birds are monitored.

At the level of adaptation, the most
expensive measures in the biosphere
reserve address adaptation in forestry,
where almost 5 million dollars are
invested. Major areas of investment in
mitigation address improved slash-
and-burn techniques and new forms
of agriculture. The biosphere reserve
brings together all stakeholders and
other relevant partners as much as
possible, e.g. in monitoring landslides
or forest pests. Many different projects
are carried out in improving participa-
tory management.

Starting in 2010, the effectiveness of
the existing management plan of the
biosphere reserve is being evalua-
ted, leading to recommendations for
changes and adjustments of strategies.
Some of the changes are already im-
plemented, such as including climate
change as a central component in
everyday operating procedures of area
management.
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Fishermen in Velky Tisy 2009 (Flickr CC Lhotacus)

Adapting to increasing floods

Trebon basin (Czech Republic)

For the biosphere reserve in the shallow Trebon basin
in South Bohemia, “low-impact” flood control along the
LuZnice river is of particular importance for adapting to
climate change. The key is to integrate effective nature
conservation of alluvial ecosystems with flood control.




The biosphere reserve of some 70,000
hectares is located in the shallow
Ttebon Basin in South Bohemia, not
far from the Austrian border. This
semi-natural landscape, designated by
UNESCO in 1977, has been modified
by human activities for more than
eight centuries. It comprises 460 artifi-
cial fishponds and lakes that constitute
the centre of the Czech fish-farming
industry. There are floodplain swamps,
marshes, primeval forests and sand
dunes, as well as peat lands in the core
area, which are also a Ramsar site.
The biosphere reserve provides sui-
table habitats for many birds such as

Aerial view of the pond system

ducks, geese, or the white-tailed eagle.
Nowhere else in the Czech Republic
are there so many otters. The main
economic activities of the 26,000
inhabitants are fish-farming, agricul-
ture, forestry, timber and furniture
manufacturing as well as tourism. The
biosphere reserve administration pro-

motes management approaches linking
local and central government, local
communities and resource users.

So far, climate change is not clearly
articulated as a priority in the strategy
of the biosphere reserve. However,
many activities de-facto directly
address climate change. Of particular
importance for adapting to climate
change is “low-impact” flood control
along the Luznice river. The key is to
integrate effective nature conservation
of alluvial ecosystems with flood con-
trol. Several non-urbanized floodplain
areas along the Luznice river have
been declared as nature reserves and
thereby represent a space for retenti-
on of flood water, help to decelerate
floods and to decrease their intensity
and negative impacts.

In addition, peatbogs, fens and alluvial
wetlands are protected and/or restored
to increase their carbon storage
capacity. Several communities in the
biosphere reserve participate in nation-
wide programs for energy saving and
insulation of buildings; the administ-
ration only provides additional support
to this programme. This also applies
to the several biogas plants using local
agricultural residues, biomass and or-
ganic waste. The zonation of the bios-
phere reserve, including its designated
biocorridors, is firmly embedded in all
land use plans with a view to support
adaptation to climate change. A
long-term ecological research (LTER)
network of the Czech Academy of
Sciences monitors climate change at
the Mokre louky site.
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Hiking in the Vessertal biospher reserve (Flickr CC Matthias Durstewitz)

Proactively adapting management strategies

Danube Delta (Romania - Ukraine) and
Vessertal-Thiringer Wald (Germany)

The EU “Habit Change” project assembles 16 “protec-
ted areas” and 17 scientific institutes from Central and
Eastern Europe, establishing an adaptive management
of climate-induced changes of habitat diversity.



The Danube Delta is a water labyrinth
and the largest European wetland,
made up of countless lakes and chan-
nels where the river Danube enters
the Black Sea. The biosphere reserve
designated in 1998 is shared by Ro-
mania and Ukraine and is particularly
well known for its abundant birdlife; it
is also a World Heritage and a Ramsar
site. Many different ethnic groups live
in small villages in the 630,000 hec-
tares of the biosphere reserve, mostly
from fishing, hunting, subsistence ag-
riculture, reed harvesting and tourism.

Vessertal is the valley formed by the

Vesser creek in the Thuringian forest

Pelicans in the Delta (Flickr CC Mugur Paun)

in the centre of Germany. With the
surrounding area, and intersected

by the famous long-distance hiking
trail ‘Rennsteig’, this 17,000 hectare
biosphere reserve dates from 1979. It
mainly comprises spruce and beech
forests and raised bogs, and is an
important water source. The 4,200 in-

habitants live from agriculture, retail,
forestry, glass manufacture and crafts.
Tourism is a major source of income.

The “Habit Change” project is
financed by the EU regional deve-
lopment fund. The 16 areas covered
include Vessertal and the Danube
Delta. The objective of the project is
to establish an adaptive management,
allowing the detection of changes
based on a model and a map of habitat
locations especially vulnerable to
climate change. Current management
practice is evaluated through stakehol-
der dialogues. It has been found that
practitioners cannot easily differentia-
te pressures from climate change from
other pressures; therefore supportive
modelling is necessary. Guidelines for
climate change adapted management
are developed and their feedback into
the system is investigated.

A comprehensive mapping exercise
leading to a Web-GIS platform clas-
sifies all currently existing habitats,
also including satellite imagery. This
allows distinguishing disturbed from
undisturbed habitats and the genera-
tion of regional risk maps. The final
product will be an innovative web-
based Spatial Decision Support Sys-
tem. Possible measures for an adapted
management might be: (1) selecting
some protected areas as redundant, (2)
flexible buffer-zone management, or
(3) management for landscape con-
nectivity. In the long run, the objective
is a joint European strategy for nature
conservation under conditions of
altered natural conditions.
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Beach on San Andrés island 2009 (Flickr CC Colombia Travel)

Integrated coastal zone management

Seaflower (Colombia)

The management of the coastal zone on the overpopu-
lated island San Andrés in the middle of the Caribbean
involves policies on climate change, population, de-
velopment, agriculture, oil exploitation and and many
other policy fields.




The Seaflower biosphere reserve is

an archipelago of three islands in the
middle of the Caribbean, not far from
the Nicaraguan coast. It has been de-
signated in the year 2000. The islands
San Andrés, Providencia and Santa
Catalina of altogether 30,000 hectares
are at its centre, but the marine surface
of the biosphere reserve extends
enormously in all directions, with an
altogether size of 46 million hectares.
The three main islands are surrounded
by coastal mangroves and intact coral
reefs. The Providence barrier reef,

one of the largest in the Americas, is
32 kilometres long and a biodiversity
hotspot.

Tropica coral reef (Flickr CC USFWS)

The population is some 80,000 and
concentrated in a coastal city at the
north end of the San Andrés island.
The other two islands are covered by
an unusually well preserved tropical
forest. The ecosystems on San Andrés
suffer from the effects of over-popula-
tion and mass tourism, inadequate in-

frastructure and poorly planned urban
development. A special programme
of education, public awareness and
community involvement was therefore
organized; it included environmental
education entitled “Islands Natural
Alphabet”, covering coral reefs and
mangroves, tree planting and seed
collection. The biosphere reserve
supports eco-tourism, traditional
subsistence agriculture, small animal
husbandry, and artisan, self-sufficient
fishing.

Climate change has entered the range
of challenges only recently, yet today
it is defined as an important issue in
the management plan, with appropri-
ate support from the government. The
biosphere participates in national and
international knowledge exchange.

Climate change is seen always in con-
junction with other current pressures
such as large development projects,
mining as well as oil exploration and
exploitation. Adaptation to climate
change change focuses on: integrated
surface and groundwater management;
strengthening the implementation of
the Seaflower marine protected area
through demarcation, enforcement and
a specific management plan; as well as
integrated coastal zone management.

The management of the coastal zone
is a specifically important measure
since it involves addressing population
policy, guidelines on climate change-
proof construction, recommendations
to improve cattle raising, and many
others.
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Automatic Weather Station in Katunskiy BR (© Tatjana Yashina)

Monitoring the mountains

Sierra Nevada (Spain) and
Katunskiy (Russian Federation)

Two out of 25 mountain biosphere reserves taking part
in the GLOCHAMOST initiative of UNESCO, imple-

menting a research strategy to cope with the impact of
climate change on the environment and on livelihoods.




The Sierra Nevada is the highest
mountain chain in the Iberian Peninsu-
la reaching up to 3,479 meters above
sea level. At its periphery, the Sierra
drops quickly, forming steep slopes
and deep valleys. Special flora can be
found in the high cold pastures, in the
midlands dolomite scrub communities
and in the lowland semiarid scrub.
There is a diverse entomofauna and
avifauna and a rich cultural heritage.
Some 1,500,000 tourists visit the bios-
phere reserve, which was designated
in 1986, every year and some 10,000

inhabitants live inside, engaged in
agriculture, animal husbandry, forestry
and tourism.

Calahorra castle and the Sierra Nevada (© BR)

The Katunskiy biosphere reserve is
located in the higher part of the Altai
Mountains and neighbouring ridges.
Designated in 2000, it is also a World
Heritage site; an important objective
is to conserve archaeological objects,
as well as the cultural landscape and
the culture of the indigenous popula-

tion. These make a living from deer
farming, sheep grazing, forestry, api-
culture, hunting, fishing and tourism.

Both biosphere reserves take part

in the GLOCHAMOST initiative
investigating the impact of climate
change on biodiversity, water, land use
change and mountain economies. The
research reports of Sierra Nevada and
Katunskiy have already been publis-
hed in 2009 and 2010.

A “Global Change Observatory”
monitoring programme is one of

the key activities of Sierra Nevada,
assembling managers and scientists.
The Spanish biosphere reserve invests
more than 30 million dollars on forest
adaptation and 9 million dollars on
reforestation. Many other projects of
more than a million dollars are under-
way such as adjusting to increasing
drought, adaptation in agriculture or
protecting rare high-altitude flower
species. Climate change is fully inte-
grated into the work of the biosphere
reserve as a very high priority.

Katunskiy focuses on climate change
mitigation in forestry, especially
increasing capacities to prevent and
fight forest fires, on transboundary
cooperation with the Kazakh Katon-
Karagaiskiy National Park to sustain
biological corridors and on provision
of alternative sources of income for
local communities, e.g. through eco-
tourism. The strategic significance of
climate change is also fully identified,
including piloting the use of solar
heaters instead of fuel wood.
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The area won by relocating the Lenzen dyke (© Flusslandschaft Elbe Brandeburg)

Restoring wetlands and solving biomass
production conflicts

Elbe river landscape (Germany)

The biosphere reserve along the Elbe river contains the
largest contiguous floodplain forests in Central Erope.
Floodplains are restored, comprehensive research is
done and low-impact biomass energy is produced.




The biosphere reserve spans 340,000
hectares along 400 river kilometres
and has 270,000 inhabitants. Habitats
of European significance are floo-
ded grasslands, sand dunes, mixed
forests and marshlands. Having been
threatened with extinction in the
1950s, again more than 1,200 Elbe
beavers live in the biosphere reserve.
The floodplain is an important resting
and wintering area for Nordic swan
and goose species. Potential conflicts
between migratory birds and farmers’
land requirements are kept to a mini-
mum by special interventions. Some
villages host considerably large stork
communities.

Biogas plant & sunflowers (© Susanne Laschiitza)

Another key area of intervention,
especially in the context of climate
change, is the restoration of wetlands.
The oxbow lake ‘Kiihnauer See’

was restored for more than 5 million
Euros. The largest dyke relocation
projects in Europe can be found in the
biosphere reserve as well. Relocation

of the Lenzen dyke, for example,

was finalized in 2010, replacing 430
hectares of farm land by floodplains
interspersed with alluvial forests. As a
consequence, floods have more space
to spread out into oxbow lakes and
flooded meadows, thereby reducing
flood risks for residents. At the same
time, new natural habitats with little
human interference are created.

From 2009 to 2014, a research project
defines climate change adaptation stra-
tegies for the Elbe river floodplains.
This project is part of the federally
funded “KLIMZUG-NORD” project.
Priority research issues are: extreme
flood and extreme low water events,
conservation of floodplain grasslands,
sustainable agriculture on floodplain
grasslands contaminated by dioxins
and heavy metals, restoration of allu-
vial forests, as well as participation of
residents in climate change issues.

In 2010, the biosphere reserve has
finished a large-scale pilot project
resulting in recommendations for
solving potential conflicts between
nature conservation and production
of biomass as a source of renewable
energies. These recommendations
have been worked out in close co-
operation with relevant stakeholders
in a series of round table discussions.
A pilot project to produce biogas
from floodplain grassland silage has
been carried out. The approach of the
biosphere reserve is to focus on the
opportunities to reconcile conservation
and economic use rather than on the
potential conflicts.



Strong winds have brought down this tree (Flickr CC Pachango)

100 percent renewable energies

El Hierro (Spain)

The biosphere reserve on the smallest of the Canary
Islands currently builds a wind-hydro power station that
could make it the first island in the world to become
entirely self-sufficient in electricity. In addition, all of the
island’s cars shall be powered by electricity.
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El Hierro has been a biosphere reserve
since 2000. This Spanish volcanic
island is the most western, youngest
and smallest of the Canary Islands

off the coast of Morocco. El Hierro
has a great biological diversity at the
ecosystem and at the species level.

One of the three core areas is situated
in the marine part to the south of the
island. Local fishermen have coopera-
ted in the establishment of the marine
reserve and are supportive of marine
biodiversity protection and sustaina-
ble fishing. The programme for the
sustainable development of El Hierro

involves all economic sectors and has

El Hierro coast (Flickr CC May Escobar)

been in place since 1995. The main
economic activities of the population
are agriculture, cattle raising, fishery
and ecotourism.

El Hierro has decided to invest about
54 million Euro in the construction of
a wind-hydro power station that could

make it the first island in the world
to become entirely self-sufficient in
electricity. The power station is due
for completion in 2011.

The project entails building an integra-
ted hydro-station and wind farm which
will complement one another. When
the wind blows strongly, as it often
does, the five windmills perched on a
crest of this steep volcanic island will
produce enough energy to pipe salt
water from the sea up a steep slope to
a reservoir 700 m above sea level nest-
led in the volcanic crater. When the
wind falters, the water in the reservoir
will be released down the hillside into
a lower reservoir, generating power as
it passes through the turbines.

The wind-hydro station is expected

to produce 10 megawatts, enough to
fulfil all the electricity needs of the
island’s 11 000 inhabitants and of the
60 000 tourists who visit in summer.
The energy generated is expected to
save the islanders 2 million Euro per
year, enabling them to write off the
project cost by 2040. Some 60 percent
of funding is being provided by the

El Hierro municipality, 30 percent by
a Spanish company and 10 percent

by the Technology Institute of the
Canary Islands. Part of the investment
will finance the construction of a
desalination plant to provide water for
irrigation.

In addition, there are plans to make
the island’s cars 100 percent electric
and to install solar panels on the island
to produce hot water.
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The selection of good practice case studies in this publication is based on information provided by
respondents to the questionnaire distributed in February 2011 to all UNESCO biosphere reserves;

in addition, information from the UNESCO MAB online database has been used. If you miss a case
study on a particular good practice, the reason might be that a biosphere reserve has not responded in
time. This might also be the reason why there might not be a case study from a particular country.
The editors thank all those managers and scientists having contributed to this publication.
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Photos, from upper left clockwise (all rights reserved): Flusslandschaft Elbe Brandenburg, KfW--Bildarchiv/
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UNESCO biosphere reserves are ideal places to test, evaluate and implement com-
prehensive climate change policies. This publication presents case studies about good
practice to demonstrate what biosphere reserves are already doing in this policy field.

The case studies are drawn from an international survey. 28 case studies cover good
practice e.g. from UNESCO biosphere reserves in Costa Rica, Mexico, Ethiopia,
Senegal, China, Republic of Korea, USA, Germany, Spain, Sweden or many others.
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